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Abstract Of EP071 81 89 

The invention provides luggage bin assemblies, 
for retrofitting existing aircraft with larger 
overhead storage bins, that are compatible with 
existing aircraft bin support structure for original 
equipment bins. The assemblies include both a 
bin structure and supporting brackets 
(7,8,9,18,10,17) that engage the existing aircraft 
bin supports with little or no modification to the 
existing supports. This facilitates rapid retrofit of 
the aircraft, thereby reducing aircraft out-of- 
seiyice time and also costs of manpower used to 
retrofit the aircraft. 
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(5^ The invention provides luggage bin assem- 
blies, for retrofitting existing aircraft with larger overhead 
storage bins, that are compatible with existing aircraft 
bin support structure for original equipment bins. The 
assemblies include both a bin structure and supporting 



brackets (7,8,9,18,10,17) that engage the existing air> 

craft bin supports with little or no modification to the ex- 
isting supports. This facilitates rapid retrofit of the air- 
craft, thereby reducing aircraft out-of-service time and 
also costs of manpower used to retrofit the aircraft. 
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Description 

Field of the Invention 

The invention relates to overhead luggage bins 
used in aircraft for storing the carry-on luggage of pas- 
sengers. More specifically, the invention provides a tug- 
gage bin assembly compatible with the existing bin sup- 
port structure of aircraft to permit ready retrofitting of the 
aircraft with bins of larger volume and more modern de- 
sign. 

Background of the Invention 

Passenger aircraft, as originally equipped, Include 
overhead bins for the storage of passenger carry-on lug- 
gage. Usually, these bins are located overhead on either 
side of the aisle, above the passenger seating space. In 
larger, wide-bodied aircraft, such as the Boeing747. lug- 
gage bins are also provided above the central passen- 
ger seating space, in order to provide additional luggage 
storage capacity. Typically, passenger service units, air 
conditioning ducting, and emergency equipment for 
breathing are located in close proximity to the overhead 
bins. 

In recent years, passengers have increasingly tend- 
ed to travel with larger amounts of carry-on luggage, 
thereby placing a premium on available overhead lug- 
gage bin storage space. Because a large proportion of 
the world's existing aircraft fleet was built before this 
growing demand for carry-on luggage space, airlines 
using these aircraft find themselves in a less competitive 
position as compared to airlines using more modern air- 
craft that are equipped with larger original-equipment 
overhead bins. While airlines using these older aircraft 
have an identified need to upgrade and expand their car- 
ry-on luggage capacity to meet passenger demands, 
existing methods and retrofit assemblies for expanding 
carry-on luggage capacity are expensive, requiring 
lengthy aircraft out-of-sen/ice time. A standard type of 
aircraft retrofit would therefore significantly impact the 
costs and revenues of airlines, which frequently are al- 
ready faced with thin profit margins due to intense com- 
petition in the industry. 

Airlines that have aircraft with limited overhead stor- 
age space require an overhead luggage bin retrofit as- 
sembly that is rapid to Install, thereby reducing aircraft 
out-of-service time and manpower costs; requires min- 
imal, if any, modification to the existing aircraft bin sup- 
port structure to support larger replacement luggage 
bins; and that meets all applicable regulatory safety re- 
quirements. 

Summary of the Invention 

The invention provides an aircraft overhead lug- 
gage bin retrofit assembly that is compatible with exist- 
ing bin support structures in an aircraft cabin. Further, 
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the aircraft retrofit assembly of the invention provides 
ease of installation so that the downtime for retrofitting 
an aircraft with larger replacement overhead bins on the 
sides and in the center of the cabin is significantly re- 
s duced. 

Advantageously, the replacement overhead bins 
are usually larger than the original equipment bins and 
have large bin doors for ease of stowing and removal of 
luggage. Moreover, the bins are designed to reduce the 
10 risk of luggage spilling from the bins when they are 
opened after flight, because of luggage rTK)vement dur- 
ing flight. 

The aircraft luggage bin retrofit assemblies of the 

invention include mounting assemblies for the luggage 
IS bins that are designed to be compatible with the existing 
support structure for the original equipment bins in the 
aircraft. For such compatibility, for side bin replacement 
in accordance with the invention, the existing original 
equipment bin support structure of the aircraft should 
include existing upper support brackets attached to the 
aircraft frame and extending transversely in an inboard 
direction. Existing continuous rails are attached to in- 
board ends of these upper support brackets to sustain 
forward and aft loading. Directly beneath the upper sup- 
port brackets are lower support brackets, also attached 
to the aircraft frame and extending inboard. Both the up- 
per and lower support brackets described are found, for 
example in Boeing 747 aircraft, and they are typrcally 
spaced 40 inches apart along the sides of the passenger 
cabin. Usually, retrofitting with larger bins requires re- 
moval of these supports and replacing them with new 
supports. This is the biggest of the individual tasks re- 
quired in current retrofits. Consequently, the invention, 
which retains these existing supports, provides large in- 
stallation time savings and significantly reduces costs. 

In one embodiment of the inventbn. the replace- 
ment side luggage bin has a mounting assembly, me- 
chanically attached to the bin, that is designed for fixed 
mechanical attachment to the bin support structure for 
the original equipment bin. The mounting assembly in- 
cludes an upper bin end support bracket, mechanically 
attached near the upper rear portions of the bulkheads 
on either end of the replacement bin. These upper bin 
end support brackets extend reanward of the bin, and 
have end portions farthest from the bin that are adapted 
for mechanical attachment to a rail-cooperating bracket, 
which is part of the retrofit assembly, and that is adapted 
for mechanical attachment to a rail that extends along 
the length of the aircraft cabin. This rail, which may be 
an already existing rail, or a replacement reinforced rail, 
is in turn supported and mechanically attached to the 
existing upper support brackets of the aircraft, whrch 
were used for supporting the original bin. The mounting 
assembly also includes a lower bin end support bracket, 
mechanically attached to the bin at or near each bulk- 
head at the ends of the bin, near a base portion of the 
bin. A portion of the lower bin end support bracket ex- 
tends rean^/ardly from the bin and is adapted for me- 
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chanical attachment to a vertical bracket, which also 
forms part of the mounting assembly of the invention. 
The vertical bracket, adapted for being mounted in a 
substantially vertical orientation, has an upper end 
adapted tor mechanical attachment to the existing upper 
support bracket, and a midportion adapted for mechan- 
ical attachment to the existing lower support bracket. 
Further, a tower end of the vertical support bracket is 
adapted for mechanical attachment to the reanward ex- 
tending portion of the lower bin end support bracket. 

Depending upon the size and capacity of the re- 
placement bins, the mounting assembly for side bins, 
described above, may not be adequate for support. 
Consequently, in addition to the bin upper and lower end 
support brackets, intermediate upper and lower support 
brackets may also be used, in conjunction with interme- 
diate bin bulkheads, rail-cooperating brackets and ver- 
tical support brackets. Generally, intermediate bulk- 
heads are located In the replacement bins at spacings 
that accommodate the existing support bracket spac- 
ings, usually multiples of 40 inches, typically spacings 
of either 40. 80, or 120 Inches. These spacings corre- 
spond with the spacings between the existing upper 
support brackets. and the spacings between existing 
lower support brackets, designed to support the original 
bins. When an intermediate support is required, an in- 
termediate upper support bracket is mechanically at- 
tached to the bin at a juncture coincident with an inter- 
mediate bulkhead of the bin, so that the support bracket 
is securely fastened. The intermediate upper support 
bracket extends upward and rearward from the bin for 
attachment to a rail-cooperating bracket, which is at- 
tached to the rail that extends along the length of the 
aircraft cabin. Likewise, the base portion of the bin is 
supported by intermediate lower support brackets, me- 
chanically attached to bwer portions of the bin at junc- 
tures coincident with Intermediate bulkheads of the bin. 
The lower support brackets extend reanward of the bin 
for attachment to a vertical support bracket, which forms 
part of the retrofit mounting assembly 

In an alternate embodiment of the skie bin retrofit 
assembly of the invention, the one-piece vertical bracket 
may be replaced by two generally elongate brackets, the 
first of these two brackets having an upper end adapted 
for mechanical attachment to the existing upper support 
bracket, a midportion adapted for attachment to the ex- 
isting lower support bracket, and a lower end portion 
adapted for mechanical attachment thereto of the air 
conditioning ducts that support the outboard ends of the 
passenger service units. The second of these generally 
elongate brackets has one end adapted for attachment 
to the existing lower support bracket, and another end 
adapted for mechanical attachment to the reanvardly 
extending portions of the lower bin support brackets, 
and the intermediate lower support brackets. 

A further alternate embodiment of the side bin ret- 
rofit assembly of the invention may be used when the 
capacity of the retrofit luggage bins permits the stowage 
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of a mass of luggage that does not require as much sup- 
port structure as in the embodiment described above. 
In this Instance, the retrofit bin is adapted for mechanical 
attachment, at a point on the upper portion of the rear 

5 of the bin, to the rail and existing upper support brackets. 
An extension bracket projecting from inboard end por- 
tions of the existing lower support brackets has a nose 
portion angled for supporting the rear side of the re- 
placement luggage bin. and is mechanically attached to 

10 the rear of the luggage bin to provide further support. 
As a result of the side bin retrofit of the invention, 
passenger sen/ice units and air conditioning ducts must 
be relocated. According to the invention, an outboard 
end of the passenger service unit is mounted to an ex- 
's isting supporting rail extension on the air conditioning 
duct and an inboard end thereof is mounted on a rail 
integral with and extending along the rear base of the 
retrofit bin. The air condltbning duct, and hence the out- 
board passenger servtoe unit supports, is held in place 

20 by a vertical bracket that has one end adapted for at- 
tachment to the air conditioning duct, a midportion for 
attachment to the existing lower support bracket of the 
aircraft, and an upper end adapted for fixed attachment 
to the existing upper support bracket of the aircraft. 

25 The invention also provides overhead centerline bin 
retrofit assemblies that are compatible with the existing 
centerline bin support structure in an aircraft cabin. The 
existing support structure usually includes a longitudi- 
nally extending rectangular box beam assembly that is 

30 centrally mounted to the aircraft frame and extends 
downward into the cabin. The beam assembly includes 
four substantially parallel bin mounting rails, arranged 
In a rectangular array, extending longitudinally along the 
length of the aircraft cabin. At spaced inten^als, vertical 

3S bulkheads are attached to upper mounting rails of the 
beam assembly and are in turn structurally attached to 
the aircraft frame by struts. Further, the lower pair of rails 
is fixedly supported from the upper pair of rails by a se- 
ries of spaced-apart vertical rectangular brackets with 

^0 upper corners attached to the upper rails and lower cor- 
ners attached to the lower rails. Usually, centerline bin 
buckets are pivotally mounted onto shrouds which are 
mechanically attached to the box beam assembly rails 
by means of brackets at the upper rail attachments and 

45 direct mechanical fasteners at the lower rail attach- 
ments. The pivotally attached bin buckets open down- 
ward to allow luggage to be placed in, or removed from, 
the bin. 

In one embodiment of the invention, the existing 
50 centerline bin mounting structure, described above, and 
bin shrouds are retained, but the bin buckets are re- 
placed with larger volume buckets. It is an important fea- 
ture of these replacement bin buckets that the front side 
is at an acute angle to the base of the bucket, thereby 
55 forming a catchment pocket behind the front side to pre- 
vent inadvertent spillage of loose luggage from the 
bucket onto passengers, when the bucket is opened. 
In another embodiment, the replacement centerline 
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luggage bin is also of the shroud and bucl(et-type design 
with a shroud that is made of a continuous thin, light- 
weight structural panel. The shroud Is attached, at an 
upper rear portion, to the existing upper bin mounting 
rail on the box beam assembly, and extends outboard 
and downward In a smooth curvature to a lip formed at 
the front edge of the shroud. The bucket, hingedly co- 
operating with the shroud, has a flat base portion and a 
front side at an acute angle to the base and coextensive 
with the base. The upper end of the front side has a lip 
that mates with the lip of the shroud so that a continuous 
smooth curvature continues from the shroud to the front 
side of the bucket. Importantly, as described above, the 
front side of the bucket is at an acute angle to the base 
so that, when the bucket is opened, a catchment pocket 
is formed behind the front side to prevent inadvertent 
spillage of loose luggage from the bucket onto passen- 
gers. 

In another embodiment, the invention provides re- 
placement centerline bins of larger volume than original 
equipment bins and mounted so that the base and open- 
ing for luggage are at lower elevation than the original 
bins, for ease of passenger use. These fixed shelf-type 
bins Include a hinged front door that allows access to 
the interior luggage space. The lower elevation of the 
bins is achieved by installing an upper bin spacer sup- 
port bracket with an upper portion mechanically at- 
tached to the existing upper bin support rail of the aircraft 
and a lower portion mechanically attached near the top 
of the replacement bin. This spacer bracket allows ad- 
justment of the elevation at which the replacement bin 
is mounted. The rear of the bin is mechanically attached 
to the existing lower bin support rail of the aircraft. 

The aircraft overhead luggage bin retrofit assem- 
blies of the invention provide the Increased overhead 
luggage bin capacity needed to meet the carry-on lug- 
gage requirements of modern<iay air travel passengers 
while at the same time significantly reducing the cost of 
retrofitting existing aircraft. 

Brief Description of the Drawings 

The foregoing aspects and many of the attendant 
advantages of this invention will become more readily 
appreciated as the same becomes better understood by 
reference to the following detailed description, when 
taken in conjunction with the accompanying drawings, 
all of which are schematic and not to scale, wherein: 

FIGURE 1 is a schematic end view showing the ex- 
isting aircraft side luggage bin support structure and 
an original equipment luggage bin In place; 
FIGURE 2A Is a perspective view, showing the rear 
and parts of the mounting assembly for a retrofit 
side luggage bin assembly according to the inven- 
tton; 

FIGURE 2B is a perspective view showing a side 
and front of a retrofit side luggage bin assembly as 
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Installed, according to one embodiment of the in- 
vention; 

FIGURE 2C is a schematic end view of an embod- 
iment of a retrofit side luggage bin assembly, as 
s mounted on existing bin support structure accord- 
ing to the inventton; 

FIGURE 3 Is a schematic end view of an alternate 
embodiment of a retrofit side luggage bin and 
mounting assembly according to the invention; 
10 FIGURE 4 is a schematic end view of an alternate 
embodiment of a retrofit side luggage bin and 
mounting assembly according to the invention; 
FIGURE 5 Is a schematic end view of an altemate 
embodiment of a retrofit side luggage bin and 
IS mounting assembly according to the invention; 

FIGURE 6 is a schematic end view of an existing 
centerline bin assembly; 

FIGURE 6A Is a cross-sectbn taken at 6A-6A of 
FIGURE 6; 

FIGURE 7 is a schematic end view of an embodi- 
ment of a shroud and bucket retrofit centerline bin 
assembly of the invention; and 
FIGURE 8 Is a schematic end view of an embodi- 
ment of a retrofit centerline bin assembly of the in- 
vention. 

Detailed Description of the Preferred Embodiments 

The invention provides several preferred embodi- 
ments of an aircraft overhead luggage bin retrofit as- 
sembly that is compatible with existing bin support struc- 
ture in a Boeing 747 aircraft cabin and other aircraft us- 
ing similar support structure. The accompanying sche- 
matic drawings illustrate certain embodiments of the In- 
vention, but the invention is not limited to these embod- 
iments. However, for ease of explanation, reference 
may be had to the FIGURES in order to better under- 
stand certain features of the invention. 

As a preliminary matter, it should be noted that an 
existing aircraft frame includes a structure that Is spe- 
cifically designed to support the original equipment 
overhead luggage bins. Typically, as shown In FIGURE 
1, the aircraft Includes an outer skin S, of generally cy- 
lindrical shape, surrounding an interior space of the air- 
craft. The skin S is held in place and supported struc- 
turally by an aircraft frame A. Support brackets for the 
overhead bin assembly are then fixedly attached to the 
aircraft frame A. Thus, a series of upper support brack- 
ets 10 are each fixedly attached at one end to aircraft 
frame A, and extend generally transversely into the in- 
terior space of the aircraft so that their farthest, or in- 
board, ends have bullnoses that are attached to a rail 
1 2 that extends longitudinally along the length of the air- 
craft. Further, an existing overhead bin support structure 
also includes a series of second, or lower, support 
brackets 1 7 positioned below upper support brackets 1 0 
and also extending from a fixed attachment to the air- 
craft frame A, into the interior of the aircraft so that the 
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farthest extending ends thereof, the inboard ends, sup- 
port a rear side of an original equipment overhead lug- 
gage bin OE. Typically, the interior sides of the cabin are 
covered with side wall panels 28 and the interior ceiling 
R of the aircraft extends from behind and above the orig- 
inal equipment bin, as shown, so that lighting 21 may 
be located between the ceiling R and the upper surface 
of the bin. Further, a passenger service unit 25 is usually 
mounted on a rail on the lower rear edge of bin OE so 
that its undersurface is generally coextensive with the 
underside of the bin OE and extends toward the air con- 
ditioning duct 27 for supportive attachment thereto. Cold 
air duct D supplies air to the passenger service unit 25. 

In the specification and claims, the temi "mechani- 
cal attachment* encompasses those methods used and 
approved In the aircraft Industry, Including, but not lim- 
ited to. attachment by nuts and bolts, rivets, screws, 
threaded bolts into threaded inserts, and adhesive 
bonding. 

in order to install the retrofit luggage bin assemblies 
of the invention In an aircraft having original side bin sup- 
port structure substantially as described above, the orig- 
inal equipment bin Is first dismantled from the aircraft 
luggage bin support structure described above and re- 
moved. Thereafter, in accordance with the invention, the 
retrofit side luggage bin, with mounting assembly that is 
compatible with the existing aircraft bin support struc- 
ture, is installed. 

Referring to FIGURES 2A and 2B. a preferred em- 
bodiment of a retrofit side luggage bin B has end bulk- 
heads 1 , a rear side 2, a top side 3, and a base or un- 
derside 5. Further, referring to FIGURE 2C, a front side 
of the bin B Is equipped with a door 4 with hinge 23 and 
latch 24 for closing the door 4. The base 5 slopes gently 
downward away from the door 4 so that luggage placed 
within the storage space will have a tendency to lean 
against the rear side 2. and a reduced tendency to spill 
from the front of the bin, when door 4 is opened. 

Replacement side luggage bin B is equipped with a 
unique mounting assembly that includes several sup- 
port brackets, which are compatible with, and whk:h co- 
operate with, existing bin support structure of a Boeing 
747 aircraft. Thus, upper end support brackets 7 me- 
chanically attach to and extend from the upper rear of 
bin B, preferably one on each bulkhead 1 , and upper 
intermediate brackets 8 are mechanically attached to 
the bin B at inten/als described above, depending upon 
bin size and the mass of luggage it is expected to sup- 
port when in use. Thus, larger bins carrying heavier 
loads would have upper intermediate brackets 8 me- 
chanically attached at intermediate bulkheads 15 that 
are spaced shorter distances apart, for example, 40 
Inches, to provide support. Smaller bins, carrying lighter 
loads, on the other hand, wouW have upper intermediate 
brackets 8 at longer spaclngs, for example, 80 inches. 
An upper bin support bracket 7, mechanically attached 
to a bulkhead 1 of bin B. for example by a series of fas- 
teners 6, extends rean^/ard of the bin B to terminate in 



an end that is adapted to mechanically cooperate with 
tongue 13of a rail-cooperating bracket 14. Rail-cooper- 
ating bracket 14 in turn is mechanically attached to a rail 
12, which may be the existing rail that extends between 

s upper support brackets 1 0, or a reinforced replacement 
rail, depending upon the size and capacity of bin 6. 

Intermediate upper bin support brackets 8 extend 
reanward from the bin B and are adapted for mechanical 
attachment to angled brackets 1 4, which are in turn me- 

10 chanically attached to the rail 12. Thus, the upper sec- 
tion of the bin B is supported from upper bin end support 
brackets 7, as well as intermediate upper bin support 
brackets 8. in the case of the larger bins. Preferably, the 
rail cooperating brackets 14 are mechanically attached 

'5 to the rail 12 at points coincident with the rail's attach- 
ment to support brackets 10, as shown in FIGURE 2B. 
Depending upon bin loading and sizing, however, the 
bin attachment may also be made on the rail 1 2 between 
the existing upper support brackets 10. 

20 The bin also has lower end stabilizing brackets 9 
that are mechanically affixed to the rear side 2 of bulk- 
head 1 of the bin B, as shown in FIGURE 2 A, and which 
extend and project reanwardly from the bin B. The end 
stabilizing brackets 9 extend up to new vertical support 

2S brackets 20 and are mechanically affixed thereto, as 
shown in FIGURES 2B and 2C. Moreover, lower inter- 
mediate support brackets 18, shown in FIGURE 2A, are 
spaced at inten/als and coincident with intermediate bin 
bulkheads 1 5 to provide support. The spacings between 

30 intermediate bin bulkheads 1 5 are determined by the bin 
size and capacity considerations, as described above. 
The lower intermediate brackets 18 extend reanward of 
the bin and are adapted for mechanical attachment to 
vertical brackets 20, in substantially the same manner 

35 as end stabilizing brackets 9. While one bracket assem- 
bly has been described, the assembly is duplicated at 
inten/als along the length of the bin at support locations, 
as shown in FIGURE 2B. 

As a result of installation of the retrofit side luggage 

40 bin assembly the passenger service units 25 and air 
conditioning ducts 27 must be relocated, as shown, for 
instance, in FIGURE 2C. Thus, the inboard end of the 
passenger service unit 25 is mounted on a rail 26 ex- 
tended onto and along the lower end of rear side 2 of 

45 luggage bin B. The outboard edge of the passenger 
sen^ice unit 25 is mounted on existing rail 29 on the in- 
board edge of air conditioning duct 27, which is support- 
ed by attachment to new vertical support bracket 20. 
This vertical bracket 20 is in turn mechanically fixedly 

so attached to existing lower support bracket 1 7 and exist- 
ing upper support bracket 10, as shown. 

With reference to FIGURE 3, an alternative pre- 
ferred embodiment, the single vertical bracket 20 of the 
mounting assembly is replaced with two brackets: an 

55 elongate vertical support bracket 16 and a transverse 
bracket 11. Thus, bracket 16 has an upper end adapted 
for fixed attachment to existing upper support bracket 
1 0. a midportion for attachment to existing lower support 
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bracket 1 7, and a lower end adapted for mechanical at- 
tachment to air conditioning duct 27 for supporting the 
passenger service unit and duct. Bracket 11 is adapted 
for mechanical attachment of one end to existing lower 
support bracket 17 and of the other end to a reanvard 
extending portbn of lower support bracket 9 or interme- 
diate lower support brackets 18 for further bin support 
between bin ends 1 . 

With reference to FIGURE 4, in this alternative more 
preferred embodiment of a retrofit side luggage bin and 
mounting assembly, according to the invention, fewer 
support brackets are needed to hold the bin B in place. 
This embodiment is most suited for smaller bins B of 
lower capacity that require less support. Thus, In this 
embodiment, rail 12 is mechanically attached to a rear 
portion of bin B, preferably directly. An angled extension 
support piece 19 with a nose portion is attached to the 
inboard end of existing lower support bracket 17. A flat 
flange at the inboard end of the nose portion of the sup- 
port piece 1 9 abuts, and Is mechanically fastened to, the 
rear side 2 of bin B. Passenger service unit 25 is relo- 
cated behind the replacement bin, preferably with its 
base plate flush with the base of the bin, as shown. Air 
conditioning duct 27 supports the outboard edge of pas- 
senger service unit 25 and is in turn supported by me- 
chanical attachment to an end of a new substantially 
vertical elongate support bracket 22. Bracket 22 is 
adapted to be anchored, by mechanical attachment, to 
existing lower support bracket 17 at about its midpoint 
and to upper support bracket 10 at its upper end. Thus, 
this simplified embodiment eliminates the need for sta- 
bilizing brackets 9 and lower intermediate support 
brackets 18. In certain instances, however, stabilizing 
and lower intermediate brackets may also be used, as 
necessary. Since this simplified embodiment of the ret- 
rofit luggage bin assembly of the invention requires a 
less complex mounting assembly, it is expected that this 
retrofit assembly would be easier and less time-con- 
suming to install, thereby allowing greater cost savings. 

A most preferred embodiment of the retrofit luggage 
bin of the invention is shown in FIGURE 5. In this em- 
bodiment, the luggage bin B has an angled rear side 2 
to allow the bin to be mounted closer to the aircraft frame 
A without interference with cold air duct D and other 
equipment, thereby allowing more passenger space In 
an aisle inboard of the bin. Additionally, the passenger 
sen/ice unit 25 is located beneath the bin, rather than 
alongside the bin, thereby also allowing the bin to be 
mounted further outboard and Increasing space for pas- 
senger movement In the aisle. Referring to FIGURE 5, 
the retrofit luggage bin B has an upper bin support 
bracket 7 mechanically affixed to a bulkhead of bin B, 
for example, by a series of fasteners. Bracket 7 extends 
rearward of the bin to terminate in an end that is adapted 
to mechanically cooperate with a rail-cooperating brack- 
et 14, which is mechanically coupled to longitudinal rail 
12 that extends between longitudinally spaced-apart ex- 
isting upper support brackets 10. This arrangement pro- 



vides support for the upper end of replacement bin B. A 
tower bin support bracket 9 is mechanically affixed to 
the lower rear portion of bin B, for instance at the bin 
end bulkhead, and has an end portion extending out- 
s board for attachment to a vertical support bracket 20. 
Vertical support bracket 20 has an upper end fixedly at- 
tached to existing upper support bracket 10, and a mid- 
portion fixedly attached to existing lower support bracket 
17. Thus, the lower rear end of bin B is effectively sup- 
10 ported by both upper and lower existing support brack- 
ets, by means of vertical support bracket 20. An inboard 
extending end portion of lower support bracket 17 is 
trimmed away to clear the back of the bin. Thus, the re- 
placement luggage bin B is preferably supported by the 
IS existing upper and lower support brackets and a new 
vertical support bracket, at least at two points near the 
rear of the bin at bulkhead locations. The support struc- 
ture shown in FIGURE 5 is duplicated at both bulkheads 
of each replacement bin B, and at intermediate bulk- 
heads, if required, as explained below. 

The replacement bin B may also be supported at 
intermediate positions, between the end bulkheads 1 , 
by the use of intermediate bin bulkheads 15 with upper 
8 and lower 18 intermediate support brackets, as shown 
for example in FIGURES 2 A and 2B. Thus, intermediate 
bin bulkheads may be spaced at predetermined inter- 
vals, to coincide with the spacings of existing upper sup- 
port brackets 10. Upper Intermediate bin support brack- 
ets 8 have an end mechanically affixed to an upper rear 
end of bin B and extend rean^erd for mechanical attach- 
ment to rail-cooperating bracket 14. Likewise, Interme- 
diate lower support bracket 18 has one end mechani- 
cally attached to the rear of replacement bin B. in the 
vicinity of the intermediate bin bulkhead 1 5, and another 
end extending outboard for attachment to a lower end 
of vertical support bracket 20. Vertical support bracket 
20, as indicated before, has an upper end mechanically 
affixed to existing upper support bracket 10, and a mid- 
portion mechanically affixed to existing lower support 
bracket 17. 

The embodiment of the replacement bin assembly 
shown in FIGURE 5 is equipped with a hinged door 4 at 
an inboard-facing side. The door is equipped with a 
hinge 23 near Its upper edge so that It may be opened 
upwardly to allow placement of luggage inskje the bin. 
As indicated before, the passenger sen/ice unit 25 is 
mounted below the bin B. As shown in FIGURE 5, a hor- 
izontal rectangular facing panel 30 is spaced below 
base 5 of replacement bin B and has an inboard edge 
mechanically attached near the front of the bin base by 
a spacer rail 32 that extends along the length of the bin. 
The panel is also mechanically attached to a second 
spacer rail 33, that extends parallel to. and is spaced 
outboard of rail 32, for support. An outboard edge of the 
panel 30 supports the passenger sen/Ice unit by sup- 
porting rail 26, which extends along the bin length. An 
outboard edge of the passenger service unit Is mounted 
on existing rail 29, on the inboard edge of air condition- 
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ing duct 27. Air conditioning duct 27 is supported by at- 
tachment to the lower portion of new vertical support 
bracket 20, discussed above. 

The invention also provides replacement centerline 
bins that utilize the existing support structure tor original 
equipment bins. In order to better appreciate the inven- 
tion, the existing bins and support structure wilt be briefly 
discussed with reference to FIGURE 6. The existing bin 
support structure Includes a centrally mounted box 
beam assembly CB that is supported by suspension 
from the roof R by intermediate bulkheads 47, and that 
extends longitudinally along the cabin. The rectangular 
box beam assembly is made up of an array of four par- 
allel rails, one at each corner of the box beam assembly, 
each of the rails extending substantially along the length 
of the aircraft cabin. The upper pair of rails 43 and the 
tower pair of rails 44 are interconnected at spaced inter- 
vals by vertical rectangular bulkheads 45 that are at- 
tached at upper corners to the upper rails and at tower 
corners to the lower rails. Thus, the upper rails suspend- 
ingly support the lower rails by means of the rectangular 
bulkheads. At spaced intervals, the upper raits 43 are 
mechanically affixed to lower corners of upper vertical 
intermediate rectangular bulkheads 47 that have upper 
ends mounted to the airframe A through ebngate struts 
42. Thus, the entire box beam assembly CB is suspend- 
ed from the airframe. 

Since the bin mounting structure is symmetrical. In 
the sense that centrally mounted bins on the left and 
right sides of the box beam assembly have the same 
support structure, for ease of explanation reference will 
be made to the right side centerline bins. With reference 
to existing aircraft centerline bins, an upper centerline 
bin support bracket 40 Is mechanically attached to and 
extends from the upper rail 43 with an outboard extend- 
ing end mechanically attached to the shroud 50' of the 
original equipment bin OEM. To prevent luggage from 
spilling Into the box beam assembly, a vertical rear pla- 
nar panel 54' extends longitudinally between rails 43 
and 44. The bucket 60' of the bin OEM is hingedly 
mounted by hinge 46' to the vertical shroud end bulk- 
heads 63*. The passenger sen^ice unit 25' (detail not 
shown) is mounted directly below the box beam assem- 
bly and the planar, horizontal base of the passenger 
service unit PSB' extends laterally to substantially fill the 
space between the original equipment bins OEM on ei- 
ther side of the box beam and substantially coextensive- 
ly with the bases 65' of the bins, to provide an uninter- 
rupted and aesthetically pleasing appearance when 
viewed by a passenger seated below the bins. 

The shroud 50' of bin OEM extends outboard and 
slopes gently downward from near the top edge of rear 
panel 54', as shown in FIGURE 6. Structurally, the 
shroud includes a central section 52* comprised of flex- 
ible netting so that, when moderately oversized luggage 
is placed within the bin OEM, the netting will flex out- 
wardly to accommodate the luggage. Thus, a first upper 
section 53' of the shroud extending from the rear panel 



54' Is of solid composite material, a central section 52' 
is of netting, and a frontal panel 55' is of composite ma- 
terial extending downward to a lower edge 56'. Lower 
edge 56' mates coextensively with upper edge 62' of 

5 bucket 60' when the bin OEM is closed. A rear side 64' 
of the bucket slopes downward and outboard from an 
upper rear edge thereof to a bin base 65' that is sub- 
stantially horizontal, when the bucket is in the closed 
position. At the outboard, edge base 65' curves upward 

10 to form bucket frontal panel 66' that terminates in an up- 
per edge 62'. A latch 70' holds bucket 60' in place when 
the bin is closed. Importantly, the front panel 66' of the 
bin is angled outboard at an angle 90 p to the base 
65' of the bin. Thus, when the bin is opened and the 

15 bucket moves downward, there is a risk that luggage 
may slide out of the bin. 

IHaving explained the existing bucket-and-shroud 
bins, above, the benefits of the invention may now be 
more readily appreciated. Preferred embodiments of the 

20 Improved and enlarged centerline bins of the invention 
are shown schematically In FIGURES 7 and 8. These 
centerline bins are compatible with the existing mount- 
ing stojcture of the original equipment bins, thereby al- 
lowing rapid replacement of the original equipment bins 

2S with the larger, more convenient replacement bins. In 
certain embodiments of the Invention, additional brack- 
ets are used to allow the replacement bins to be mount- 
ed at a lower elevation, thereby allowing greater ease 
of passenger access to the luggage space within the 

30 bins. 

In one preferred embodiment of the centerline bins 
B according to the invention, shown in FIGURE 7, the 
original shroud is replaced with a curved shroud 70 that 
extends from the central bulkhead Inboard, gently slop- 
es ing downwardly, with a smoothly curving front portion 71 
temiinating in an edge 72. The shroud does not incor- 
porate a central portion of flexible netting, which has 
been found in practice to degrade and tear. Instead, the 
shroud is preferably a structural panel, such as a com- 
40 poslte honeycombed panel or a lightweight metal panel. 
However, the shroud is mounted to the existing upper 
rail 43, as in the case of the original shroud, through 
bracket 40. The bucket 74 of the bin B is hingedly affixed 
to the shroud, as is the case in the original bin, but bin 
<5 B has a significantly different shape from that of the orig- 
inal bin and provides a safety feature that prevents lug- 
gage from inadvertently spilling from the bucket onto 
passengers when the bin is opened. Thus, the bucket 
has a substantially planar rear side 75 that extends 
so downward at an angle away from the box beam assem- 
bly. The rear side cun/es outboard at Its lowest extremity 
and extends laterally outboard, thereby forming the 
base portion 76 of the bucket. At the outboard extremity 
of the base portion 76, the bucket cun^es upward and 
55 inboard to form a front portion 74 of the bucket. Most 
preferably, the front portion 74 Is Inclined inboard at an 
acute angle a , less than 90 , to the base portion 76. 
Consequently, when the bucket is opened, front portion 
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buck- Claims 

1. An aircraft overhead luggage bin retrofit assembly 
compatible with existing bin support structure in an 
5 aircraft cabin, said support structure including up- 
per support brackets and lower support brackets 
mechanically attached to the aircraft frame and ex* 
tending transversely from sides of the aircraft into 
the cabin, the retrofit assembly comprising: 

10 

(a) a replacement luggage bin comprising a 
bulkhead at each end thereof; a base, a top, 
and a rear side, each extending coextensively 
between the bulkheads to produce a contain- 

is ment space for receiving luggage; and a cabin- 

facing side opposite the rear side, said cabin- 
facing side equipped with a door to allow seal- 
ing of the containment space; and 

(b) a mounting assembly for fixedly connecting 
20 the replacement luggage bin to the existing bin 

support structure, the mounting assembly com- 
prising: 

(I) an upper bin support bracket mechant- 
2S cally attached to an upper rear portion of 

the replacement bin, the upper bin support 
bracket extending from the rear of the bin 
and having an end portion, farthest from 
the bin. for mechanical attachment to a rail- 
ed cooperating bracket mechanically at- 
tached to a rail extending along a length of 
the aircraft cabin, the rail supported by the 
existing upper support brackets of the air- 
craft; 

3S (ii) a bwer bin support bracket mechanical- 

ly attached to the bin near a base portion 
of the rear of the bin. a portion of the lower 
bin support bracket extending reanwardly 
from the bin for mechanical attachment to 
40 a vertical bracket; and 

(ili) a vertical bracket adapted for mechan- 
ical attachment at an upper end thereof to 
existing upper support brackets, and me- 
chanical attachment of a midportion there- 
45 of to existing lower support brackets, and 

mechanical attachment to the reanward ex- 
tending portbn of the lower bin support 
bracket. 

so 2. The retrofit assembly of Claim 1 , further comprising 
at least one intermediate upper bin support bracket 
mechanically attached to the bin at a juncture coin- 
cident with intermediate bulkheads of the bin, said 
at least one upper bin support bracket extending 
55 reanvard from the bin for attachment to a second 
bracket. 
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74 does not allow luggage to slide and fall from the 
et, but retains the luggage by providing a catchment 
space 77, In the angled space between the front surface 
74 and the base 76, as shown In FIGURE 7. 

In yet another embodiment, the existing shroud is 
retained, and only the bucket Is replaced. The replace- 
ment bucket Is exemplified by the bucket of FIGURE 7, 
being larger than the original bucket (shown In FIGURE 
6) and preferably having a front panel at an angle a, less 
than go , to the base of the bucket to reduce the risk of 
luggage spillage from the bin, upon opening of the bin. 
Moreover, in the preferred embodiment, the base of the 
bucket Is wider than the base of the original bin. 

In an alternative embodiment, the replacement bins 
of the invention preferably utilize larger fixed shelf-type 
bins B, with a frontally hinged door, that are preferably 
mounted at a lower elevation than the original equip- 
ment bins OEM. as can be seen in the schematic of a 
preferred embodiment in FIGURE 8. Replacement cen- 
teriine bins B have end bulkheads 83, with a coextensive 
planar top 3, rear side 2, and base 5 extending contin- 
uously between the end bulkheads. The open front of 
the centerline bin, facing outboard when the bin is 
mounted in place, is covered with a door 4 hinged near 
its upper end by hinge 23 to an end bulkhead of the bin. 
The door 4 is latched, with a conventional safety latch 
24, to an upwardly extending lip 82 formed at the out- 
board end of base 5. Importantly, this replacement lug- 
gage bin, preferably larger than the original equipment 
bins in volume, is mounted on the existing centerline bin 
supports of the aircraft. In order to position the bin at a 
more convenient lower elevation, a new spacer bracket 
80 is fixedly attached to existing upper support rail 43 
so that a portion of bracket 80 extends downward. The 
lower end of bracket 80 is preferably mechanically at- 
tached to the replacement bin B near the top 3 and rear 
side 2 of the bin, as shown in FIGURE 8. The bin B Is 
also mounted to the existing lower bin support rail 44 by 
fixed mechanical attachment of brackets 47 which are 
in turn attached to the end bulkheads 83 of the bin. Thus, 
the bin is preferably secured, by at least four brackets, 
to the existing aircraft bin support structure. Because of 
the lowered elevation of the replacement bin, the base 
5 of the bin would no longer be coextensive with the ex- 
isting passenger service unit base, but would extend be- 
low the passenger service unit base. Nevertheless, 
since the rear side 2 of the bin Is designed to fit flush 
with the sides of the passenger service unit base PSB, 
the design is aesthetically pleasing, without unsightly 
gaps, so that the original sen/ice unit may be retained 
in the same location as before. Alternatively, the unit can 
also be lowered, by use of spacer brackets, and its base 
widened so that the base extends coextensively be- 
tween the bases of the replacement bins. 

While the preferred embodiments of the invention 
have been illustrated and described, it will be appreci- 
ated that various changes can be made therein without 
departing from the spirit and scope of the Inventbn. 



3. The retrofit assembly of Claim 1 , wherein the sec- 
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ond bracket, attached to a rail extending along a 
length of the aircraft cabin, is aligned with a bullnose 
of an existing upper support bracket of the aircraft. 

The retrofit assembly of Claim 1 , further comprising s 
at least one intermediate lower bin support bracket 
mechank:ally attached to a bwer portion of the bin 
at a juncture coincident with intermediate bulk- 
heads of the bin, the tower bin support brackets ex- 
tending rearwardly of the bin for attachment to a ver- io 
tical support bracket. 

The retrofit assembly of Claim 1 , wherein the base 

of the luggage bin is reanvardly inclined at an angle 
when the bin is installed, whereby any risk of lug- '5 
gage pressing against the door and spilling from the 
containment space, when the door is opened, is re- 
duced. 

An aircraft overhead luggage bin retrofit assembly 20 
compatible with existing bin support structure in an 
aircraft cabin, said support structure including up- 
per support brackets and tower support brackets 
mechanically attached to the aircraft frame and ex- 
tending transversely from sides of the aircraft into 2S 
the cabin, the retrofit assembly comprising: 

(a) a replacement luggage bin comprising end 
bulkheads at each end thereof, a base, a top, 
and a rear side, each extending coextenslvely 30 
between the end bulkheads to produce a con- 
tainment space for receiving luggage; and a 
cabin-facing side opposite the rear side, said 
cabin-facing side equipped with a door to allow 
sealing of the containment space; and 3S 

(b) a mounting assembly for fixedly connecting 
the replacement luggage bin to existing bin 
support stnjcture, the mounting assembly com- 
prising: 

40 

(I) a mechanical attachment point on the 
upper portion of the rear of the bin for me- 
chanical attachment of the bin to a rail ex- 
tending between existing upper support 
brackets, said upper support brackets be- 4S 
ing connected to an existing aircraft frame 
and adapted for supporting an original bin; 
and 

(II) an extension bracket, adapted for me- 
chanical attachment to an inboard project- SO 
ing end portion of an existing lower support 
bracket, the extensbn bracket having a 
nose portbn angled for supporting the rear 
side of the replacement luggage bin, said 
nose adapted for mechanical attachment 5S 
to the rear side of the bin. 

An aircraft overhead luggage bin retrofit assembly 



compatible with existing bin support structure In an 
aircraft cabin, said support structure including up- 
per support brackets and lower support brackets 
mechanically attached to the aircraft frame and ex- 
tending transversely from sides of the aircraft into 
the cabin, the retrofit assembly comprising: 

(a) a replacement luggage bin comprising a 
bulkhead at each end thereof; a base, a top, 
and a rear side, each extending coextensively 
between the bulkheads to produce a contain- 
ment space for receiving luggage; and a cabin- 
facing side opposite the rear side, said cabin- 
facing side equipped with a door to allow seal- 
ing of the containment space; and 

(b) a mounting assembly, mechanically at- 
tached to the bin, for fixedly connecting the re- 
placement luggage bin to the existing bin sup- 
port structure of the aircraft frame, the mount- 
ing assembly comprising: 

(i) an upper bin support bracket mechani- 
cally attached to an upper rear portion of 
the replacement bin, the upper bin support 
bracket extending from the rear of the bin 
and having an end portion, farthest from 
the bin, for mechanical attachment to a 
tongue of a rail-cooperating bracket me- 
chanically attached to a longitudinally ex- 
tending rail, the rail supported by the exist- 
ing upper support brackets of the aircraft; 

(ii) at least one intermediate upper bin sup- 
port bracket, mechanically attached to the 
bin at a juncture coincident with intermedi- 
ate bulkheads of the bin, said at least one 
upper bin support bracket extending rear- 
ward from the bin for attachment to a sec- 
ond bracket; 

(iii) a lower bin support bracket mechani- 
cally attached to the bin near a base portion 
of the rear of the bin, a portion of the lower 
bin support bracket extending reanvardly 
from the bin for mechanical attachment to 
a vertical bracket; 

(iv) at least one intermediate lower bin sup- 
port bracket mechanically attached to a 
lower portion of the bin at a juncture coin- 
cident with intermediate bulkheads of the 
bin, the intermediate lower bin support 
brackets extending reanvard of the bin for 
attachment to a vertical support bracket; 
and 

(V) at least one vertical support bracket 
adapted for mechanical attachment at an 

upper end thereof to existing upper support 
brackets, and mechanical attachment of a 
midportion thereof to existing lower sup- 
port brackets, and mechanical attachment 
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of a lower portion thereof to the rearward 
extending portion of lower bin support 
brackets. 

8. The retrofit assembly of Claim 7, wherein the sec- s 
ond bracket, attached to a rail extending along a 
length of the aircraft cabin, is aligned with a bullnose 

of an existing upper support bracket of the aircraft. 

9. The retrofit assembly of Claim 8, wherein the base io 
of the luggage bin is rean^/ardiy inclined at an angle 
when the bin is installed, whereby any risk of lug- 
gage pressing against the door and spilling from the 
containment space, when the door is opened, is re- 
duced. IS 

1 0. An aircraft overhead centerline bin retrofit assembly 
compatible with existing bin support structure in an 
aircraft cabin, the support structure including a box 
beam assembly centrally mounted to the aircraft 20 
frame, the box beam assembly extending longitudi- 
nally along the cabin, with upper and lower support 
brackets extending outboard from said box beam 
assembly; the bin retrofit assembly comprising: 



(i) a spacer bracket having a portion there- 
of attached to the replacement centerline 
bin in the vicinity of the top of said bin, and 
another portion of the spacer bracket ^0 
adapted for fixed mechanical attachment 

to one of the existing upper support brack- 
ets extending from the sides of the bulk- 
heads; and 

(ii) a bracket on the rear side of the replace- ^ 
ment luggage bin for mechanical attach- 
ment of said rear side of said bin to one of 
the existing lower support brackets extend- 
ing from the sides of the central bulkhead. 

50 

11. The assembly of Claim 10, wherein the base of the 
replacement centerline bin is at a lower elevation 
than the original bin, when the replacement bin is 
installed; and the base of the replacement bin 
slopes downward from a front portion of said bin to- ^ 
ward a rear portion of the bin. 

12. The assembly of Claim 10, wherein the spacer 



IB 

bracket is a substantially planar polygon with an up- 
per portion thereof adapted for fixed mechanical at- 
tachment to one of the existing upper support brack- 
ets, and a lower end portion thereof attached to the 
replacement luggage bin. 

13. The assembly of Claim 10, wherein the luggage bin 
further comprises a hinged door for encbsing the 
containment space for receiving luggage. 

14. The assembly of Claim 10, wherein a portion of the 
rear side of the bin is angled away from the existing 
central bulkhead to allow space for a passenger 
sen^ice unit, when the bin is installed. 

15. The assembly of Claim 10, wherein the top of the 
bin comprises a thin continuous relatively rigid hon- 
eycombed composite material. 

16. A luggage bin to replace original equipment center- 
line bins in an aircraft, wherein the original equip- 
ment centerline bins comprise an upper shroud por- 
tion, and a lower bucket portion; wherein the upper 
shroud portion includes a top made of a flexible net- 
ting material, said material connected along one 
edge thereof to a curved frontal portion of the upper 
shroud assembly, and along an opposite edge 
thereof to a rear portion of the shroud; and the buck- 
et portion includes a flat base portion with a front 
side at an obtuse angle to said base and coexten- 
sive with said base, the bucket portion hinged at a 
rear thereof to allow said bucket portion to rotate 
downward away from the shroud portion to allow 
luggage to be placed in the bucket portion; the lug- 
gage bin comprising: 

an upper shroud portion; and 
an enlarged bucket portion hingedly connected 
to the shroud to form a luggage bin, said bucket 
portion comprising a front side at an acute an- 
gle to a base of the bucket, the base wider than 
the base of the original equipment bin bucket, 
thereby allowing a greater luggage storage 
space and reducing the risk of luggage spillage 
from the bin upon opening. 

17. The bin of Claim 16, wherein the upper shroud com- 
prises a structural panel. 

18. The bin of Claim 17, wherein an upper surface of 
the shroud portion has a smooth cun/ature fon/vard 
and downward from a rear of the shroud to a front 
edge, the front edge aligned with an upper edge of 
the lower bucket portion so that the smooth cun/a- 
ture of the shroud portion continues to a frontal sur- 
face of the bucket portion. 

19. The bin of Claim 18, wherein the shroud comprises 
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(a) a replacement fixed shelf-type centerline 
luggage bin having a bulkhead at each end 
thereof, the bin having a base, a top, and a rear 
side, each extending coextensively between 
the bulkheads to produce a containment space 3o 
for receiving luggage; and 

(b) a mounting assembly for fixed mechanical 
attachment of the replacement luggage bin to 
the existing bin support structure, the mounting 
assembly comprising: 35 
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a structural panel of honeycombed composite ma- 
terial. 
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